Fasudil reduces monocrotaline-induced pulmonary arterial hypertension: comparison with bosentan and sildenafil.
Pulmonary arterial hypertension (PAH) still cannot be cured, warranting the search for novel treatments. Fasudil (a Rho kinase inhibitor) was compared with bosentan (an endothelin receptor blocker) and sildenafil (a phosphodiesterase 5 inhibitor), with emphasis on right ventricular (RV) function, in a reversal rat model of monocrotaline (MCT)-induced PAH. In addition, the effects of combining bosentan or sildenafil with fasudil were studied. MCT (40 mg·kg body weight(-1)) induced clear PAH in male Wistar rats (n = 9). After 28 days, echocardiography, RV catheterisation and histochemistry showed that cardiac frequency, stroke volume and RV contractility had deteriorated, accompanied by RV dilatation and hypertrophy, and marked pulmonary arterial wall thickening. Mean pulmonary arterial pressure and pulmonary vascular resistance increased significantly compared to healthy rats (n = 9). After 14 days, MCT-treated rats received a 14-day oral treatment with bosentan, sildenafil, fasudil or a combination of fasudil with either bosentan or sildenafil (all n = 9). All treatments preserved cardiac frequency, stroke volume and RV contractility, and reduced pulmonary vascular resistance and RV dilatation. Fasudil lowered RV systolic pressure and mean pulmonary arterial pressure significantly, by reducing pulmonary arterial remodelling, which reduced RV hypertrophy. Combining bosentan or sildenafil with fasudil had no synergistic effect. Fasudil significantly improved PAH, to a greater degree than did bosentan and sildenafil.